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© Superabsorbent wet-lay nonwoven product 

© A nonwoven wet-lay superabsorbent material 
produced by the process of blending superabsorbent 
polymer particulates with a liquid to form a slurry, 
mixing fibers with that slurry, filtering that slurry/fiber 
mixture to remove a portion of the liquid and drying 
the superabsorbent slurry/fiber mixture to form a 
nonwoven wet-lay superabsorbent material is dis- 
closed in this invention. The nonwoven wet-lay ma- 
terial produced by this process can be of great use 
where high fluid absorption capacity is important and 
where simplicity and ease of preparation of the ma- 
terial is useful. 



CL 

LLI 



Xerox Copy Centre 



1 



EP 0 437 816 A1 



2 



SUPERABSORBENT WET-LAY NONWOVEN PRODUCT 



Cross Reference to Related Applications 
None 

Background of Invention 



1 . Held of Invention 

This invention discloses water absorbent poly- 
mer articles and processes for their production. 
More particularly, this invention discloses a super- 
absorbent non woven product prepared by a wet-lay 
process. 

2. Prior Art 

Disposable articles, such as diapers, sanitary 
napkins, incontinence garments, bandages and the 
like, employ pads, batts or other absorbent material 
to absorb and retain liquids. Significant effort has 
been devoted to increasing the amount of liquids 
that can be retained by these absorbent articles. 
By increasing the absorbent capacity of these arti- 
cles, the physical dimensions, such as thickness, of 
the articles can be reduced. 

For example, various absorbent products have 
incorporated within their structure certain water ab- 
sorbent materials to increase the liquid retention 
capacity of these products. In certain configura- 
tions, these water absorbent materials tend to mi- 
grate to particular areas of the products. For exam- 
ple, U.S. Patent No. 4,699,823 describes a non- 
layered absorbent insert having a Z-directionai wa- 
ter absorbent concentration gradient which in- 
creases the absorbent capacity of the material. 

U.S. Patent No. 3,888,257 describes a dispos- 
able absorbent article which includes a matrix of 
fiberized wood pulp, Hydrocolloid polymer particles 
are located in a three-dimensional dispersion in a 
central zone or strip of the fiberized matrix. 

U.S. Patent No. 4,333,462 describes an absor- 
bent structure which includes an absorbent batt 
containing two reservoirs. The first reservoir opens 
toward the cover of the article. The second reser- 
voir, located below the first reservoir, contains par- 
ticles of water absorbent material. 

U.S. Patent No. 4,381,783 describes an absor- 
bent article which includes an absorbent layer hav- 
ing at least one discrete internal pocket. The pock- 
et contains a uniform admixture of discrete water 
absorbent particles and discrete introfying particles. 

U.S. Patent No. 4,381,782 discloses highly ab- 
sorbent, low density fibrous structures such as 
webs or batts which include mixtures of powdered 
or microcrystalline hydrogel preparations with 
surfactant-treated filler material. The hydrogel prep- 



arations are located in a transverse band or strip 
extending across the width of the absorbent batt 

U.S. Patent No. 4,333,456 discloses a sanitary 
towel which includes an absorptive hydrophilic fiber 
5 filling material. An internal core of the filling ma- 
terial has an insert which contains highly absorptive 
polymers. 

British Patent No. 1,406,615 describes absor- 
bent pads which include absorptive gelling agents, 
io such as cellulose ethers, cellulose esters and ace- 
tyl starch. The gelling agent is impregnated into 
selected centra! areas of the pad. 

In addition, the following patents disclose ab- 
sorbent pads which contain centralized layers or 
75 zones composed of materials which are more ab- 
sorbent than the other portions of the pad: U.S. 
Patent Nos. 3,073,309 and 3,121,427. 

U.S. Patent No. 3,670,731 discloses an absor- 
bent dressing which includes a water soluble hy- 
20 drocolloid composition. The hydrocolloid can be 
intermixed with the fibers of an absorbent pad or 
may be located in a discrete layer along a major 
surface of the absorbent article. 

Absorbent pads have also included water ab- 
25 sorbent particles disposed in strip-type patterns. 
For example, U.S. Patent No. 3,968,798 describes 
an absorbent pad in a C-fold configuration which 
has a middle portion thereof loaded with a uniform 
dispersion of hydrocolloid polymer particles. 
30 U.S. Patent No. 4,410,324 describes a dispos- 
able diaper which has an absorbent pad folded 
intermediate the ends to provide increased absor- 
bent material in the crotch region. Hydrocolloid 
material can also be located in strips along mar- 
35 ginal portions of the absorbent pad. 

In addition, absorbent materials have been en- 
closed in foams and other types of materials. For 
example Japanese Patent Application Kokai, No. 
57-92,032 (1982 discloses a polyurethane foam 
40 that contains a particularly useful water absorbent 
polymer wherein the percentage of the air bubble 
formation is in the range of 1 to 60 percent, the 
diameter of the cells is in the range of 200 to 400 
microns and the size of the water absorbent resin 
45 is in the range from about 200 to 400 microns. 

In addition, a particularly useful biodegradable, 
high water absorbent polymer has been disclosed 
in U.S. Patent No. 4,076,663. While the resins of 
this patent do show increased water absorbency, 
so their use has been limited to mixing them with 
sanitary napkins, diapers and other such products. 

None of these patents disclose the combination 
of a water absorbent resin with conventional fibers 
in a slurry to produce a water absorbent nonwoven 
material. 
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U.S. Patent Nos. 4,454,268, 4,337,181 and 
4,133,784 disclose various types of films partially 
comprised of water absorbent polymers. While 
these patents disclose starch-based, water absor- 
bent polymers prepared from a combination of 
starch and ethylene acrylic acid copolymers, they 
fail to disclose the particular type of water absor- 
bent polymer disclosed herein or the mixture of a 
water absorbent polymer with conventional fibers to 
form a water absorbent non woven material. 

Also, U.S. Patent No. 3,669,103 discloses water 
swellable, water insoluble polymeric sorbents for 
the absorption of aqueous fluids wherein said poly- 
meric sorbents are lightly crosslinked polymers. 
This patent discloses the use of a water insoluble 
polyurethane foam as a support for a polymeric 
absorbent. However, it fails to disclose the use of a 
water absorbent polymer in general, the water ab- 
sorbent polymer disclosed herewith, particularly, or 
the use of a water absorbent material with conven- 
tional fibers to form a nonwoven water absorbent 
material. 

U.S. Patent No. 4,792,326 discloses rapidly 
disintegrating paper tubes used in the preparation 
of tampon tubes. One of the superabsorbent ma- 
terials disclosed in this patent could be used with 
this invention. However, this patent fails to disclose 
the use of the material in the formation of a non- 
woven superabsorbent material. 

U.S. Patent No. 4,604,313 discloses the selec- 
tive layering of a water absorbent material in melt- 
blown substrates. While this patent discloses the 
use of a water absorbent material in combination 
with certain fiberous material, It does not disclose 
the combination of the water absorbent material 
with conventional fibers by a wet-lay process for 
the preparation of a nonwoven water absorbent 
material. 

Accordingly, it is an object of this invention, to 
prepare a superabsorbent nonwoven material. 

It is a further object of this invention to prepare 
a superabsorbent nonwoven material useful in dis- 
posable articles such as diapers, sanitary napkins, 
incontinence garments, and the like. 

It is a further object of this invention to prepare 
a superabsorbent nonwoven material that is easy 
and inexpensive to produce. 

It is a still further object of this invention to 
prepare a superabsorbent nonwoven material by a 
wet-lay process. 

It is a still further object of this invention to 
prepare composite materials by a wet-lay process 
combining a superabsorbent product with fiberous 
materials. 

These and other objects as well as the scope, 
nature and utilization of this invention will become 
apparent to those skilled in the art from the follow- 
ing Detailed Description and appended Claims. 



Summary of the Invention 

In accordance with the present invention there 
is provided a superabsorbent nonwoven material 
5 prepared by the process of: 

a. blending a superabsorbent particulate with a 
liquid to form a slurry; 

b. mixing fibers with the slurry to form a super- 
absorbent slurry/fiber mixture; 

10 c. filtering the slurry/fiber mixture to remove a 
portion of the liquid; and 

d. drying the superabsorbent slurry/fiber mixture 
to form a nonwoven superabsorbent material. 
The absorbent article in this invention can ab- 
75 sorb water up to 350 times tine weight of the 
superabsorbent material contained within the arti- 
cle. It can be highly useful in those areas where 
high fluid absorbence is important such as for 
diapers, sanitary napkins, box linings, food pack- 
20 aging and general packaging material. Since this 
material is nonwoven, it can also be broken up and 
combined with less absorbent materials for use in 
diapers, sanitary napkins, incontinence devices, 
wound dressing and other similar products. 

25 

Detailed Description of Invention 

The superabsorbent nonwoven material is pre- 
pared by the process of blending superabsorbent 

30 particulates with a liquid to form a slurry, mixing 
fibers with the slurry to form a superabsorbent 
particulate slurry/fiber mixture, filtering the slurry 
mixture and drying the superabsorbent particulate 
slurry/fiber mixture to form a nonwoven superab- 

35 sorbent material. 

The superabsorbent polymer particulates use- 
ful in this invention are water insoluble but water 
swellable materials which are capable of absorbing 
many times their own weight of water or aqueous 

40 solutions. These superabsorbent polymers are 
polymers of water soluble acrylic or vinyl mon- 
omers which are slightly crosslinked with a polyfun- 
ctional reactant. Such superabsorbent polymers in- 
clude polyvinylpyrrolidone, sulfonated polystyrene, 

45 polysulfoethyl acrylate, poly(2-hydrox- 
yethylacrylate) polyacrylamide, polyacrylic acid, 
partial and complete alkali metal salts of polyacrylic 
acid, and the like. Also included are starch modi- 
fied polyacrylic acids and hydrolyzed 

50 polyacrylonitrile and their alkali metal salts. 

Useful superabsorbent polymers can be made 
by polymerizing acrylic acid and starch in an aque- 
ous medium using a polyfunctionai monomer, e.g., 
N,N-alkylene-bis-acrylamide, as the crosslinking 

55 agent. This process is described, for example, in 
U.S. Patent No. 4,076,663. Superabsorbent poly- 
mers can also be made as described in U.S. Patent 
No. 4,340,706 by the inverse polymerization of 
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acrylic acid followed by crosslinking with a polyfun- 
ction^ component, e.g., epichlorohydrin. Other 
superabsorbent polymers and processes for their 
manufacture are disclosed in U.S. Patent Nos. 
4,654,039, 3,669.103 and 3,670,731. All of the 
aforesaid patents are hereby incorporated by refer- 
ence. 

The superabsorbent polymers particularly use- 
ful in this invention are those described in U.S. 
Patent Nos. 4,076,663 and 4,340,706. These super- 
absorbent polymers in particulate form have a par- 
ticle size of about 0.5 microns to about 450 
microns and are capable of absorbing at least 
about 12 times their weight of an aqueous fluid. In 
a preferred embodiment superior absorption capa- 
bilities exist where the superabsorbent polymer in 
particulate form is less than about 30 microns in 
size. These superabsorbent particulates swell when 
they absorb aqueous fluids. The particles maintain 
the approximate shape and geometry they had 
before contact with the fluid but the dimensions 
thereof are greatly enlarged. 

In preparing the articles of this invention, other 
particulate materials which are insoluble in water 
and organic liquids but which are capable of ab- 
sorbing, or adsorbing, liquids may be mixed with 
the superabsorbent polymer particulates. The 
superabsorbent polymer particulates may be mixed 
with the other particulate matter in an amount from 
about 5 to about 50 weight percent, and preferably 
about 10 to about 20 weight percent, of the super- 
absorbent particulates. 

One example of other particulate matter is nat- 
urally occurring cellulose materials, such as saw 
dust, crushed corncobs, cotton linters, wood pulp, 
and the like. Another type of particulate matter 
which may be useful in this invention is silica gel 
which can adsorb fluids. Other useful adsorbents 
include molecular sieve zeolites, activated alumina 
and calcium sulfate, also known by the trade name 
Drierite. 

Ion-exchange resins can also be used as other 
particulate matter in this invention. Particularly use- 
ful ion-exchange resins are the strong acid, cation 
exchange resins. 

Other particulate materials for use in this inven- 
tion are clay minerals, such as kaolin, montmoril- 
lonite, illite, vermiculite, glauconite, attapulgite and 
the like. These clay minerals are mixtures of metal 
oxides, e.g., aluminum oxide, magnesium oxide, 
potassium oxide, and silicon oxide and generally 
exist in the amophous state. 

The superabsorbent particulate material (with 
or without other particulate material) is blended 
with a liquid to form a slurry-like mixture. Various 
liquids such as water, methanol, ethanol and other 
low alkyl alcohols can be used to form the slurry 
along with various other common organic solvents. 



While lower alkyl alcohols tend to speed up the 
drying of the nonwoven wet-lay material, in a pre- 
ferred embodiment, the liquid chosen to form the 
slurry is water since the preferred superabsorbent 
5 polymer particulates dissolve in water and are not 
soluble in most common organic solvents. 

The concentration of the superabsorbent poly- 
mer particulate in the slurry is not critical as long 
as a well mixed slurry is produced. In a preferred 
70 embodiment, because of the high wager absorbent 
capacity of the superabsorbent particulate, the con- 
centration of the superabsorbent polymer par- 
ticulate in the water will be from about 0.001 per- 
cent to about 40 percent by weight and more 
T5 preferably 0.01 percent to about 10 percent. 

The superabsorbent polymer particulates are 
blended with the liquid by any conventional blend- 
ing procedure including merely combining them in 
a container and stirring them by conventional stir- 
20 ring means to create a slurry-like blend. The par- 
ticulates in the liquid should be stirred for about 1 
to about 30 minutes to achieve better dispersion of 
the superabsorbent material. 

Into this superabsorbent polymer particulate 
25 slurry are added fibers to form the wet-lay non- 
woven material. Almost any conventional fibers, 
both synthetic and natural, can be used in this 
process, including polyester, polyethylene, poly- 
propylene, polyvinyl alcohol, acrylic, aery Ion itrile, 
30 nylon, polyurethane, rayon, tetrafluoroethylene, 
ethylene/tetrafluoroethylene, styrene-butadience 
rubber, rubber, triacetates, polyamides, poly- 
vinylidens chlorides, polyvinyl chloride, polyben- 
zimidazole, cellulose and wood pulp fibers, among 
35 others. However, in a preferred embodiment, wood 
pulp fibers and common synthetic fibers are pre- 
ferred since many of the natural fibers do not have 
a regular fiber length and, in addition, possess poor 
dispersion characteristics in the liquid. In a more 
40 preferred embodiment, the fibers for the mixture 
are chosen from the group including polyester, 
cellulose acetate (preferably non-water soluble cel- 
lulose acetates), polyvinyl alcohol, polyethylene, 
polypropylene, acrylic, glass, ceramic, mineral 
45 wool, and nylon fibers. If desired the fibers chosen 
can be a combination of two or more of the pre- 
ferred fibers with the final choice of the desired 
fibers depending on the desired end product. For 
example, combinations of polyester and wood pulp 
so fibers have shown great utility. 

The length of the fiber chosen will also depend 
on the type of end product chosen. For example, if 
a strong nonwoven wet-lay material is desired, 
longer fiber lengths are preferred, generally an inch 
55 or longer. However, if softer, less durable materials 
are desired, shorter fibers ranging from about 1/8 
to about one inch in length should be chosen. 
The concentration of the fibers to be added to 
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the superabsorbent polymer particulate slurry will 
also vary significantly depending upon the degree 
of fluid absorbance required in the final material. 
The preferred superabsorbent material absorbs up 
to about 360 grams of water per gram of the 
material and about 150 grams of a one percent 
saline solution per gram of the material. Although 
the greater the percentage of the superabsorbent 
polymer in the final product the greater the absorp- 
tion capacity of the end product, there are certain 
limitations on the amount of the superabsorbent 
material that can be combined with the fibers. If the 
percentage of the superabsorbent material com- 
bined with the fibers is too great, the nonwoven 
material will fail apart. Thus, in a preferred embodi- 
ment, the percentage of the superabsorbent poly- 
mer material in the end product should range from 
about 0.1 percent to about 60 percent and prefer- 
ably from about 1 to about 25 percent. 

There may aiso be added to the slurry mixture 
conventional adhesives to better hold the fibers 
together and to provide better tear resistance to the 
nonwoven material. In a preferred embodiment 
conventional adhesives such as acrylic, styrene- 
butadiene rubber, polyvinyl alcohol or nitrite adhe- 
sives may be added to the slurry mixture to bind 
the products together. 

The fibers can be mixed with the superabsor- 
bent polymer slurry by any conventional mixing 
means including merely adding the fibers gradually 
to the container holding the superabsorbent poly- 
mer particulate slurry and stirring the mixture. The 
superabsorbent polymer particulate slurry/fiber mix- 
ture should be well stirred to disperse the fibers 
throughout the mixture. In a preferred embodiment 
the superabsorbent polymer particulates slurry/fiber 
mixture should be stirred for about 5 to about 45 
minutes with the amount of stirring dependent on 
the percentage of superabsorbent material in the 
mixtures. 

After the fibers are well mixed, the mixture can 
be formed into any conventional product. In a pre- 
ferred embodiment the mixture is poured onto a 
conventional screening mesh, porous enough to 
allow a significant percentage of the liquid in the 
slurry to be drained off without removing a signifi- 
cant amount of the fibers. The thickness of the 
mesh will depend on the particular fibers chosen 
and the product to be produced but in a preferred 
embodiment the mesh should be no larger than 
about 30 mesh. The superabsorbent 
particulate/fiber mixture can then be smoothed and 
thinned to any desired thickness. In a preferred 
embodiment the thickness of the mixture should be 
from about 10 to about 200 mils. 

After the mixture is poured onto the screen 
mesh and smoothed, it is dried by removing sub- 
stantially all of the remaining liquid in the mixture. 



The mixture can be aired dried or it can be heated 
in an oven at any temperature less than about 
225 * C. It is important that the temperature of the 
oven not exceed 250 "C since the preferred super- 

5 absorbent particulate will begin to degrade at tem- 
peratures above about 250* C. 

The nonwoven wet-lay superabsorbent material 
produced by the process of this invention can be 
used as is in any conventional material where high 

10 fluid absorption is important. For example, the non- 
woven superabsorbent material can be broken 
apart and used in sections in sanitary napkins, 
diapers, incontinence devices, outer wear lining, 
show liners, sweat bands, surgical sheets, food 

75 package liners, shipping package liners, medical 
culture shipping container liners, soil covers to pre- 
vent the growth of grass but to moisten soil, wound 
healing covering sheets and in other well known 
products in the industry. 

20 In addition, a backing can be added to the 
nonwoven material to produce a sponge-like prod- 
uct, or products that will retain their shape after the 
absorption of moisture. In addition, the nonwoven 
material can be combined with other layered ma- 

25 terials to form composites. These composites can 
be used in the industry in any of the well known 
applications for superabsorbent materials, such as 
food package liners, shipping package liners, outer 
wear liners, medical culture containers and other 

30 such conventional uses. 

The following examples are given as specific 
illustrations of the invention. All parts and percent- 
ages are by weight unless otherwise stated. It is 
understood however that the invention is not limited 
35 to the specific details set forth in the examples. 

Example 1 

A superabsorbent slurry was prepared by mix- 

40 ing 0.5 grams of a superabsorbent polymer par- 
ticulate in 250 grams of water. The superabsorbent 
particulate was a graft copolymer of a 91 percent 
acrylic acid and 9 percent oxidized starch crosslin- 
ked with 0.1 percent N,N'-methylene-bis-ac- 

45 rylamide made by the process described in U.S. 
Patent No. 4,076,633. The mixture was stirred for 2 
minutes in a conventional blender. 

Added to this slurry were 10 grams of polyes- 
ter fibers. The polyester fibers were from 1/2 to 1- 

so 1/2 inches in fiber length. The fiber/superabsorbent 
polymer particulate mixture was stirred for 2 min- 
utes, in the blender. The mixture was then poured 
onto a 100 screen mesh and spread out to a 
thickness of about 1/2 inch to about 3/4 inch. The 

55 mixture was allowed to air dry at room temperature 
for 48 hours. The nonwoven wet-lay superabsor- 
bent material produced by this process showed 
water absorbence of 55 gms per gram of the 
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superabsorbent polymer material and 19 grams per 
gram of the superabsorbant polymer material in a 1 
percent saiine solution. 

Example 2 

A superabsorbent slurry was prepared by mix- 
ing 1 gram of a superabsorbent polymer particulate 
in 250 mis of methyl alcohol in a conventional 
blender. The superabsorbent particulate was a graft 
copolymer of a 91 percent acrylic acid and 9 
percent oxidized starch crosslinked with 0.1 per- 
cent N.N'-methylene-bis-acrylamide made by the 
process described in U.S. Patent No. 4,076,633. 
the mixture was stirred for 1 minute. 

Added to this slurry were 9 grams of polyester 
fibers. The polyester fibers were iess than 1/2 inch 
in fiber length. The polyester fiber/superabsorbent 
polymer particulate mixture was stirred for one 
minute in the -blender, and then poured onto a 200 
screen mesh and spread out to a thickness of 
about 1/2 inch to about 3/4 inch. The mixture was 
dried in a vacuum oven at a temperature of 100' C 
for 350 minutes. The non woven wet-iay polyester 
superabsorbent material produced by this process 
showed water absorbence of 59 grams per gram of 
the superabsorbent polymer material and 20 grams 
per gram of the superabsorbent polymer material 
in a 1 percent saline solution. 

Example 3 

A superabsorbent slurry was prepared by mix- 
ing 50 grams of a superabsorbent polymer par- 
ticulate in 500 liters of water contained in a 500 
liter tank. The superabsorbent particulate was a 
graft copolymer of a 91 percent acrylic acid and 9 
percent oxidized starch crosslinked with 0.1 per- 
cent N,N'-methylene-bis-acrylamide made by the 
process described in U.S. Patent No. 4,076,633. 
The mixture was stirred for 20 minutes. 

Added to the slurry were 100 grams of wood 
pulp (please describe) and 400 grams of a 1 .5 dpf 
x 1/2 polyester fiber. This blend was mixed at 600 
rpm for approximately 5 minutes. 

This slurry was pumped to the forming zone of 
a 12 inch wide wet-lay pilot line. The mixture was 
poured onto a Code 1102 web forming screen 
mesh manufactured by Asten Forming Fabrics, Inc. 
and spread out to a thickness of about 10 mils to 
about 50 mils. The mixture was dried at a tempera- 
ture of 450' F for 30 seconds. The nonwoven wet- 
lay superabsorbent material produced by this pro- 
cess showed water absorbance of 5.3 grams per 
gram of the superabsorbent polymer material and 
2.1 grams per gram of the superabsorbent polymer 
material in a 1 percent saline solution. 

As is apparent from these Examples, high fluid 



absorbent nonwoven wet-lay materials can be pro- 
duced by the process of this invention. These 
nonwoven materials can be used in sheets or- can 
be broken apart into pieces and combined in a 

5 conventional superabsorbent applications such as 
diapers, sanitary napkins, incontinence materials, 
wound dressings, and other conventional fluid ab- 
sorbent products. In addition, this material can be 
combined with other absorbent or wicking materials 

70 to form highly absorbent composite materials. 

Claims 

1. A superabsorbent nonwoven wet-lay material 
75 prepared by the process of: 

a) blending superabsorbent polymer par- 
ticulates with a liquid to form a superabsor- 
bent polymer particulate slurry; 

b) mixing fibers with the superabsorbent 
20 polymer particulate slurry to form a super- 
absorbent polymer slurry/fiber mixture; 

c) filtering the superabsorbent polymer 
slurry/fiber mixture to remove a portion of 
the liquid; and 

25 d) drying the superabsorbent polymer fiber 

materia! to form a nonwoven wet-lay super- 
absorbent material. 

2. The material of Claim 1 wherein the superab- 
30 sorbent particulate material is a graft 

copolymer of acrylic acid and starch crosslin- 
ked with a disaturated monomer. 

3. The material of Claim 1 wherein the fiber is 
35 selected from the group consisting of polyes- 
ter, polyethylene, polypropylene, polyvinyl al- 
cohol, acrylic, aery Ion itrile, nylon, polyarylate, 
polyurethane, rayon, tetrafluoroethylene, 
ethylene/tetrafluoroethylene, styrene-butadiene 

40 rubber, triacetate, polyamides, polyvinyl 
chlorides, poiyvinylidene chloride, polyben- 
zimidazole fibers, wood pulp and cellulose fi- 
bers. 

45 4. The material of Claim 3 wherein the fiber used 
is selected from the group comprising wood 
pulp, polyester, polypropylene, acrylic and ny- 
lon fibers. 

50 5. The material of Claim 1 wherein the fiber used 
is a combination of polyester and wood pulp 
fibers. 

6. The material of Claim 1 wherein more than one 
55 type of fiber is used with the superabsorbent 

polymer. 

7. The material of Claim 1 wherein the concentra- 
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tion of the superabsorbent material is from 
about 0.001 percent to about 40.0 percent of 
the superabsorbent/liquid mixture. 

8. The material of Claim 1 wherein the concentra- 
tion of the superabsorbent material is from 
about 0.01 percent to about 10.0 percent of the 
superabsorbent/liquid mixture. 

9. The material of Claim 1 wherein the liquid is 
water. 

10. The material of Claim 1 wherein the liquid is a 
low-alkyl alcohol. 

11. The material of Claim 1 wherein the superab- 
sorbent particulate slurry/fiber mixture is dried 
at a temperature below 225* C. 

12. The material of Claim 1 wherein the superab- 
sorbent polymer material absorbs up to about 
350 grams per gram of water and up to about 
150 grams per gram of a 1 percent saline 
solution. 

13. The material of Claim 1 wherein the percent- 
age of the superabsorbent polymer material in 
the nonwoven wet-lay superabsorbant material 
is from about 0.1 percent to about 60 percent. 

14. The material of Claim 1 wherein the thickness 
of the nonwoven wet-lay superabsorbent poly- 
mer material is from about 10 to about 200 
mils. 

15. The material of Claim 1 wherein the superab- 
sorbent slurry/fiber mixture is mixed with other 
types of absorbent material. 

16. The material of Claim 1 wherein the size of the 
superabsorbent polymer particulates are less 
than about 30 microns. 

17. A superabsorbent nonwoven wet-lay material 
prepared by the process of: 

a. blending superabsorbent polymer par- 
ticulates with water to form a superabsor- 
bent polymer particulate water slurry; 

b. mixing with the superabsorbent polymer 
particulate water slurry fibers selected from 
the group consisting of wood pulp, polyes- 
ter, polypropylene, acrylic and nylon to form 
a superabsorbent polymer water slurry/fiber 
mixture; 

c. filtering the superabsorbent polymer wa- 
ter slurry/fiber mixture to remove a portion 
of the water; and 

d. drying the superabsorbent polymer/fiber 



mixture at a temperature less than about 
220 *C to form a nonwoven wet-lay super- 
absorbent material. 

5 18. A superabsorbent nonwoven wet-lay material 
prepared by the process of: 

a. blending superabsorbent polymer par- 
ticulates with methyl alcohol to form a 
superabsorbent polymer particulate/methyl 

w alcohol slurry; 

b. mixing with the superabsorbent polymer 
particulate methyl alcohol slurry/fibers se- 
lected from the group consisting of wood 
pulp and polyesters, to form a superabsor- 

rs bent polymer slurry/fiber mixture; 

c. filtering the superabsorbent polymer 
methyl alcohol slurry/fiber mixture to re- 
move a portion of the methyl alcohol; and 

d. drying the superabsorbent polymer/fiber 
20 mixture at a temperature less than about 

220* C to form a nonwoven wet-lay super- 
absorbent material. 

19. The material of Claim 17 wherein the percent- 
25 age of the superabsorbent polymer material in 

the nonwoven wet-lay superabsorbant material 
is from about 0.1 percent to about 60 percent. 

20. The material of Claim 18 wherein the percent- 
30 age of the superabsorbent polymer material in 

the nonwoven wet-lay superabsorbant material 
is from about 0.1 percent to about 60 percent 

21. The material of Claim 17 wherein the superab- 
35 sorbent particulate material is a graft 

copolymer of acrylic acid and starch crosslin- 
ked with a disaturated monomer. 

22. The material of Claim 18 wherein the superab- 
40 sorbent particulate material is a graft 

copolymer of acrylic acid and starch crosslin- 
ked with a disaturated monomer. 

23. The material of Claim 17 wherein the con- 
45 centration of the superabsorbent material is 

from about 0.01 percent to about 10.0 percent 
of the superabsorbent/liquid mixture. 

24. The material of Claim 18 wherein the con- 
so centration of the superabsorbent material is 

from about 0.01 percent to about 10.0 percent 
of the superabsorbent/liquid mixture. 

25. The material of Claim 17 wherein the superab- 
55 sorbent polymer material absorbs up to about 

350 grams per gram of water and up to about 
150 grams per gram of a 1 percent saline 
solution. 
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26. The material of Claim 18 wherein the superab- 
sorbent polymer material absorbs up to about 
350 grams per gram of water and up to about 
150 grams per gram of a 1 percent saline 
solution. 5 

27. The material of Claim 17 wherein the size of 
the superabsorbent polymer particulates are 
less than about 30 microns. 

w 

28. The material of Claim 18 wherein the size of 
the superabsorbent polymer particulates are 
less than about 30 microns. 
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